
Discover the Winning Approach to
Solving Chemistry Olympiad
Problems on Equilibria

The Chemistry Olympiad is a prestigious competition that brings together some of

the brightest young minds from around the world to test their knowledge and
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problem-solving skills in the field of chemistry. One of the key areas that

participants are often tested on is equilibria, which deals with the balance of

chemical reactions. In this article, we will explore the best approach to solving

Chemistry Olympiad problems on equilibria, providing you with the knowledge

and strategies you need to excel in this challenging competition.

Understanding Equilibria

Equilibria is a fundamental concept in chemistry that refers to the balance

between the forward and reverse reactions of a chemical reaction. At equilibrium,

the concentration of reactants and products remains constant over time. This

dynamic equilibrium can be affected by various factors, such as temperature,

pressure, and concentration.
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Problem-Solving Approach

1. Read the Problem Carefully: Chemistry Olympiad problems on equilibria often

contain a lot of information, so it's important to read the problem carefully and
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identify the key components. Pay close attention to the given reactants, products,

and any conditions or constraints mentioned in the problem.

2. Write Down the Balanced Equation: Once you have identified the reactants and

products, write down the balanced equation for the chemical reaction. This will

help you visualize the equilibria and understand the stoichiometry of the reaction.

3. Determine the Equilibrium Expression: Use the balanced equation to determine

the equilibrium expression, which represents the relationship between the

concentrations of the reactants and products at equilibrium. The equilibrium

expression is typically written in the form of the law of mass action.

4. Check the Given Conditions: Determine whether the problem provides any

initial concentrations or other conditions related to the equilibrium. If given, plug in

these values into the equilibrium expression and solve for the unknowns.

5. Apply Le Chatelier's Principle: Le Chatelier's Principle states that any change in

the conditions of a system at equilibrium will cause the system to shift in such a

way as to minimize or counteract the change. Use this principle to predict the

direction in which the equilibrium will shift when the conditions are altered.

6. Solve for the Unknowns: After identifying the initial conditions and predicting

the direction of the equilibrium shift, you can solve for the unknowns by setting up

an ICE (Initial, Change, Equilibrium) table. This table helps you track the changes

in concentration as the system moves towards equilibrium.

Example Problem

Let's apply the problem-solving approach to the following Chemistry Olympiad

problem on equilibria:



"Consider the reaction: 2 A(g) + 3 B(g) � C(g) + D(g) at equilibrium. Initially, there

are 0.4 moles of each of A and B in a 2L container. The equilibrium constant, Kc,

for the reaction is 4. Calculate the equilibrium concentrations of C and D."

1. Read the Problem Carefully: We are given a reaction at equilibrium with initial

concentrations and the equilibrium constant. We need to find the equilibrium

concentrations of C and D.

2. Write Down the Balanced Equation: 2 A(g) + 3 B(g) � C(g) + D(g)

3. Determine the Equilibrium Expression: Kc = [C][D]/[A]^2[B]^3

4. Check the Given Conditions: Initial concentrations are [A] = 0.4M, [B] = 0.4M

5. Apply Le Chatelier's Principle: Since Kc is greater than 1, the forward reaction

is favored at equilibrium. If we start with more reactants (A and B) than products

(C and D), the system will shift towards the products in order to reach equilibrium.

6. Solve for the Unknowns: Set up an ICE table:

A(g) B(g) C(g) D(g)

Initial 0.4 0.4 0 0

Change -2x -3x +x +x

Equilibrium 0.4 - 2x 0.4 - 3x x x

Using the equilibrium expression and the initial concentrations, we can set up the

following equation:

4 = (x)(x)/[(0.4 - 2x)^2(0.4 - 3x)^3]



Solving this equation will give the equilibrium concentrations of C and D.

In Chemistry Olympiad problems involving equilibria, a systematic problem-

solving approach is essential for success. By carefully reading the problem,

understanding the balanced equation, determining the equilibrium expression,

considering given conditions, applying Le Chatelier's Principle, and setting up an

ICE table, you can effectively solve these challenging problems. Remember to

practice solving a variety of equilibrium problems to enhance your problem-

solving skills and build confidence for the Chemistry Olympiad.

So, are you ready to conquer the equilibria challenges of the Chemistry

Olympiad? Get ready to show off your problem-solving brilliance and compete

with the best chemists from around the world!
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This book is part of a series of Chemistry Olympiad – A problem-solving

approach. This book aims to provide a problem-solving approach to the questions

in Chemistry Olympiad, a different take to Chemistry Olympiad as opposed to the

routine memorisation and heavy content provided in other books. I plan to make a
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series of these books for various other chapters such as kinetics, organic

chemistry, inorganic elucidation etc. if this book gains any form of traction.

The books would be separated into 3 main chapters: Fundamentals, Problem-

solving approach, Tips & tricks. The first chapter will provide you with the

necessary knowledge to solve the problems you will face in Chemistry Olympiad.

In the next chapter, we will go through some techniques used to solve problems.

There would be problems of which you may choose to do before reading the

solutions in this chapter. The solutions will include guided techniques to tackling

such problems along with in depth analysis and explanation of the questions.

Lastly, the final chapter, would comprise of tips I have picked up along the way

which will help increase your speed in doing problems and general advice.

I graduated from NUS High (Singapore) in 2019 with High Distinction with

Honours in Mathematics and Chemistry, and Majors in Biology and Physics. I

participated in the International Chemistry Olympiad (IChO) representing

Singapore in 2019 and attained a gold medal when I was 18 years old.

The idea for the book came out of boredom due to COVID-19. �� 

You can contact me at yongxiangng@gmail.com for any inquiry or errata.
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